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Introduction
Provision of assistive devices is an important part of rehabilitation services (Scherer, 2002; Donabedian, 2003; Sackett et al, 2007; Brandt, Kreiner, Iwarsson, 2010; Lenker et al, 2010) .
Users' assessment of assistive technology services is vital in a client-based rehabilitation context, since such assessments can inform, guide and support decision-makers to identify optimal ways to organise the services (Lenker et al, 2005; Sund, Iwarsson, Andersen, Brandt, 2013) , and they may be a prerequisite for positive outcomes (Auger et al, 2010) . User assessments are often conducted in terms of user satisfaction, frequently defined as the user's critical evaluation of different aspects of assistive devices and related services, which is influenced by individual expectations, perceptions, attitudes and personal values related to services given (Demers, Weiss-Lambrou, Ska, 2000) . This article, however, only concerns assessment of user satisfaction with the service delivery process (SDP) of assistive devices, and specifically it is about psychometric testing of the' Satisfaction with the Assistive Technology Services (SATS)' instrument, which is constructed to assess users' satisfaction with the SDP.
The SDP directly assists in the selection, acquisition and use of an assistive device. First of all, it is important to decide whether an assistive device is likely to solve the user's practical problems in daily life, in which case it is necessary to select a product that fits the user's needs. The SDP is important in achieving this (Cook and Polgar, 2008) . At present, evidencebased knowledge concerning user satisfaction with the SDP is limited (Berndt, van der Pijl, De Witte, 2009; Lenker et al, 2010) .
The importance of the assistive devices is increasing due to rapid increase of chronic diseases and ageing population living with chronic diseases, as older people tend to have a higher prevalence of disability restricting participation (World Health Organization WHO and The World Bank, 2011) . Powered wheelchairs (PWC) and scooters are some of the most common and expensive assistive devices for enhancing mobility-related participation (Cook and Polgar, 2008) . Available Nordic statistics stated that in 2012 in all 4.46 euros per inhabitant were spent on PWCs and 1.26 on scooters in Norway (The Norwegian Labour and Welfare Service NAV, 2013) . It is believed that this is similar in the other Nordic countries due to their social welfare systems providing assistive devices for citizens with functional limitations.
Existing instruments
Knowledge about user satisfaction with the SDP should be generated from data collected with valid and reliable instruments (Streiner and Norman, 2008) . A recent literature review based on searches in the CINAHL, Pubmed and Cochrane databases revealed only one instrument constructed to assess satisfaction with the assistive technology, i.e. the device and the SDP, namely the Quebec User Evaluation of Satisfaction with assistive Technology (QUEST 2.0) (Demers, Weiss-Lambrou, Ska, 1996) . The SDP part of the QUEST 2.0 consists of four items and has some experienced-based limitations, e.g. that the four QUEST 2.0 service items require a different timing of when the users should be asked, and that a 'does not know' response alternative is not included (Wressle and Samuelsson, 2004; Samuelsson and Wressle, 2008) . Besides, some authors have criticized the QUEST 2.0 for providing too little detailed information to really support quality development of the services (Sund, 2004; . Therefore, there is a need for an instrument which can assess user satisfaction with specific aspects of the SDP.
The Satisfaction with the Assistive Technology Services (SATS) Instrument
Consequently, four experienced Norwegian therapists/researchers (including the first author) constructed the Satisfaction with the Assistive Technology Services (SATS) instrument, aiming at assessing user satisfaction with the SDP of assistive devices in a cost effective way.
The instrument was to be usable in praxis contexts and therefore it was decided that it should satisfy grade A according to Andresen's (Andresen, 2000) criteria for assessing tools of disability outcomes research. That is, an instrument should be easily scored, easy to understand and be completed within 15 minutes. First, the purpose of the new instrument was stated. As a second step, and being as inclusive and open-minded as possible, an item pool consisting of items relevant for assessing user satisfaction with the SDP of assistive devices was created. The next step was to critically appraise and discuss the items, and to select those that met the needs identified. Many of the selected items coincided with the those of the KWAZO, a Dutch instrument constructed to assess quality aspects of the SDP in terms of goal attainment (Dijcks, Wessels, De Vlieger, Post, 2006) , why the KWAZO items were chosen for the SATS. The KWAZO is based on criteria for quality of care found in literature and in the Horizontal European Activities of Rehabilitation Technology (HEART) study (Heart-Line, 1994) . After factor and internal consistency analyses, the final version of the KWAZO had seven items, which were used: 'accessibility to the professionals', 'information', 'coordination between the professionals', 'knowledge of the professionals', 'waiting time', 'participation', 'instruction and training' (Dijcks, Wessels, De Vlieger, Post, 2006 ). We were not, however, interested in the goal attainment outcome dimension, but rather in user satisfaction, which is why the items were rephrased as questions about satisfaction. In order to optimise content validity of the SATS, five representatives of the three Norwegian disability user organisations (umbrella organisations) were consulted. It was decided to add an item on 'follow-up services', as this was considered to be an important aspect of the SDP. In addition, an 'overall satisfaction' item was included. Thus the SATS instrument tested in this study consisted of nine items. A five-point ordinal rating scale ranging from '1=very dissatisfied' to '5=very satisfied and a 'does not know' response option were offered. In addition, an option to give comments on the items was included. The instrument was constructed in a structured interview format and to be applicable to the provision of all kinds of assistive devices. For details, see table 1. (Ahtola, Heinonen, Haikonen, Anttila, 2011) . No further psychometric information about the Danish and Finnish versions of the SATS is available.
Psychometric properties
Reliability and agreement, internal consistency and floor or ceiling effects are important issues in the development of an instrument (Kottner et al, 2011) . The test-retest reliability of an instrument is the ability to differentiate between cases and is defined as the ratio of variability between subjects to the total variability of all measurements in a sample (Streiner and Norman, 2008) . Agreement is the degree to which repeated ratings or scores are identical (de Vet, Terwee, Knol, Bouter et al, 2006; Kottner et al, 2011) . Internal consistency is defined as the degree of the interrelatedness among the items of an instrument (Mokkink et al, 2010 ) and provides information on whether several items that propose to measure the same general construct produce similar scores (Streiner, 2003) . A floor or ceiling effect is dependent on the clustering of responses at the lowest or highest scoring options (Andresen, 2000) . High proportions of such clustering reduce an instruments ability to differentiate between cases (Streiner and Norman, 2008) , and most likely reduce its sensitivity to changes. Therefore, the aim of this study was to investigate the test-retest reliability, agreement, internal consistency as well as floor-and ceiling effects of the Danish and Finnish versions of the SATS among adult users of PWCs and scooters.
Materials and methods

Sample
This study was based on data collected in Denmark and Finland. The informants were adults who had been provided a PWC or a scooter under the terms of the Social Service Act in Denmark and the Health Care Act in Finland. The inclusion criteria were: a) persons at least 18 years of age who had been provided a PWC or scooter within the latest 1-3 months, b) sufficient cognitive function to be able to reflect on the items and to express personal opinions on the phenomena under study during a telephone interview (based on assessments by the case managers on basis on their prior knowledge about the informants and discussions with them) c) living in ordinary housing.
Based on textbook recommendations (Streiner and Norman, 2008; De Vet, Terwee, Mokkink, Knol, 2011) a sample of about 50 informants was aimed for from each country. The Danish informants were sampled by the interviewers in two steps among users who had been provided a PWC or scooter from July to October 2010. In the first step municipalities were selected. Out of a total of the 98 Danish municipalities, 46 were randomly selected and their assistive technology departments were contacted by telephone. Out of these, 29 were interested in participating and were sent written information about the study. Finally, 14 municipalities representing a national geographical variation accepted to participate. As a second step and based on the inclusion criteria, the informants were recruited consecutively by case managers in the 14 municipalities. A total of 65 informants in Denmark were invited, of whom 24 declined to participate, mostly because they did not want to. During the study, one informant dropped out due to illness, leaving us with N=40 (response rate 61.5%).
In Finland, data were collected as part of a larger Nordic study. All twenty assistive technology centres serving municipalities in twenty hospitals districts were sent written information about the study and invited to participate. Eleven centres were interested, of which 10 participated and recruited informants consecutively by case managers. In all, 68 informants consented to participate. Two dropped out prior to the SATS telephone interviews because they did not want to continue. Another 10 cases were excluded because the time interval between the interviews exceeded a limit of 18 days because of e.g. holiday time. One questionnaire was lost in the mail, and one was discarded because of a different retest interviewer. Thus, the final Finnish SATS test-retest sample consisted of 54 informants (response rate 77.1%).
Most informants were retired, with the Danish informants nearly 12 years older than the Finnish on average. Nearly half of the informants lived in a city in both countries, and more of the Finnish informants were living alone compared to those of the Danish sample. In both samples, most informants had been provided a scooter. In fact, in the Danish sample only two informants had received a PWC. There was a significant difference in self-reported diagnoses between the two samples. Demographic and health data are presented in table 2.
(Insert table 2 about here)
Ethical considerations
According to current national legislation, a formal ethical approval was not necessary in Denmark. In Finland the study received research ethics approval from the Ethical Council of the Hospital District of Helsinki and Uusimaa (Record no: 417/13/03/00/09).
All principles of ethical guidelines for human research were followed. The informants were guaranteed anonymity and confidentiality and were informed that participation was voluntary, and that they at any time could withdraw from the study without any consequences for future services.
Procedures
The informants were informed about the study and contacted by telephone in Denmark. Those who agreed to participate received written information as well as a letter of consent, which the informants signed and returned prior to the interviews.
Telephone interviews were chosen for data collection as this method has been found to be reliable for investigating psychometric properties of similar instruments (Auger, Demers et al, 2010) . Telephone interviews are less time consuming than face-to-face interviews (Holbrook, Green, Krosnick, 2003) and give access to broad geographical areas at a lower cost.
In Denmark, four occupational therapy students performed the interviews, while in Finland the interviews were conducted by 17 specifically trained assistive technology case managers.
The interviewers were briefed about the study prior to the data collection by the fourth author in Denmark and the third author in Finland. The interviewers gained experience in using the SATS instrument by interviewing each other or colleagues. The same interviewer interviewed the same informants on two different occasions (T1 and T2), aiming at a 14 days interval (maximum 18 days). This interval was chosen because it was considered to be adequate to decrease the possibility of a memory effect, and still short enough to minimize the risk of unforeseen changes (Streiner and Norman, 2008) . The mean number of days between the two interview occasions was 13.5 (range 10-15, SD 1.09) days in the Danish and 11.8 (range 7-18, SD 3.32) in the Finnish sample.
In Denmark, a couple of days before the interviews the informants received the SATS instrument form by mail, enabling them to reflect on the questions and complete the form before the telephone call. In Finland, the informants received the SATS instrument form about one month before the first interview. During the interviews and over the telephone, the interviewer registered the informants' answers to each item on the SATS form. In both countries, the SATS interviews lasted for 10-15 minutes.
Data analysis
Data entry control was performed by the interviewers in Denmark, and by the third author in Finland. Descriptive statistics, independent two-sample t-test or chi-squared test were used to compare the two samples concerning demographic and health data, type of assistive device (PWC or scooter), and other assistive devices (yes/no). Since reliability is context-and population-specific (Streiner and Norman, 2008; Mokkink et al, 2012) , the Danish and Finnish samples were analysed separately.
The percentage of 'does not know' responses to the items varied between 0.0% and 12.5% of all cases in both samples, except for the item 'follow-up services', which varied between 25.9% and 35.0%. Since 'does not know' was not part of the ordinal satisfaction scale, the 'does not know' responses were excluded from further analysis. For details, see table 3. (Insert table 3 about here) Reliability was assessed for each item by means of the intraclass correlation coefficient (ICC) (2,1) (Weir, 2005) . Item ICC was reported because clinically each item provides information about aspects of the SDP. A coefficient of 0 represents a totally unreliable measurement and 1 indicates perfect reliability; levels > 0.7 are recommended (Streiner and Norman, 2008) . In addition, percentage agreement was calculated. Internal consistency was investigated separately for T1 and T2 using Cronbach's alpha, with values ranging from 0.70 to 0.95 considered as acceptable (Bland and Altman, 1997; Nunnaly and Bernstein, 1997) . For items with inter-item correlation <0.20, an item to total correlation analysis was conducted to examine the impact of removing these items. Values >0.70 may indicate item redundancy (de Vet, Terwee, Mokkink, Knol, 2011) . To study floor and ceiling effects, the proportion of scores at each end of the scale were calculated, with a floor or ceiling effect defined if a clustering of more than 20% of the responses at the lowest or highest score occurred (in this study rating score at 1 or 5) (Andresen, 2000) .
The level of statistical significance was set to p≤0.05. SPSS 19.0 was used for all analyses (SPSS Inc, 2009 ).
Results
The 
Discussion
This study tested psychometric properties of two national versions of the SATS, in two Nordic countries. The main results were that the ICC values of all but one of the items in the Danish and all but three of the items in Finnish sample were above the recommended level of 0.7, which indicates that the SATS may be reliably administered for telephone interviews among adult PWC and scooter users (see table 4 ). However, it should be kept in mind that since only two informants in the Danish sample had received a PWC (see table 2), it cannot be concluded that the Danish version of the SATS is applicable for studies with this user group.
The fact that the Cronbach's alpha coefficients of the SATS were high (0.87-0.96) in both samples indicates high internal consistency. That is, the SATS items seem to capture the same phenomenon, namely user satisfaction with the SDP. However, Cronbach's alpha values above 0.95, and as some authors claim that alpha values above 0.90 most likely indicate unnecessary redundancy rather than a desirable level of internal consistency (Streiner, 2003) , there is a need to reconsider whether some of the items of the SATS could be excluded. Also, the results in the Finnish sample that the inter-item correlation between 'instruction and training' and five and four other items at T1 and T2, respectively, were <0.20 and fairly low item total correlation, indicate that 'instruction and training' is not able to discriminate users on satisfaction with the SDP very well (de Vet, Terwee, Mokkink, Knol, 2011) . In addition, a previous Finnish SATS validity study (n=19) suggested to exclude the 'follow-up' item from the instrument. The Finnish validity study also suggested excluding the 'overall satisfaction' item with the argument that sufficient information could be collected by means of the other items of the SATS (Ahtola, Heinonen, Haikonen, Anttila, 2011) .
Further, the fact that the inter-item correlation for 'overall satisfaction' in the Danish sample were >0.70 may indicate item redundancy. For this reason, removing 'overall satisfaction' from the Danish version of the SATS should be considered, but before doing so, more psychometric testing is required. This applies to both national versions of the SATS. On the other hand, the reason for constructing the SATS was to provide an instrument with the ability to assess different aspects of the SDP for quality development purposes. In that perspective it is important to have an instrument with a fair amount of items concerning essential aspects of the SDP. Consequently, we recommend a review of important aspects of the SDP.
The fact that there were relatively high numbers of 'does not know' responses for some of the items supported the inclusion of this response alternative in the SATS (see table 3 ). Relatively high proportions of 'does not know' responses to the 'follow-up services' item in both samples may indicate a need for different timing for asking this item -the same problem as for the QUEST 2.0 (Demers, Weiss-Lambrou, Ska, 2000; Demers et al, 2001; Wressle and Samuelsson, 2004; Samuelsson and Wressle, 2008) . That is, the other items can be administered shortly after the delivery of the assistive devices, when the users still can remember the process, while concerning follow-up the devices need to be used for longer, that is until the users have experienced using the devices in everyday activities.
The fact that 20.4% (T1) and 11.1% (T2) of the informants in the Finnish sample responded 'does not know' to the 'coordination between the professionals' item might indicate that the coordination had taken place without the informants' knowledge. A relatively high nonresponse rate appeared for the equivalent item in a Dutch study using the KWAZO instrument, probably indicating that the informants did not feel competent to rate this aspect of the services (Dijcks, Wessels, De Vlieger, Post, 2006) . High proportions of 'does not know' responses represent a validity problem (Streiner and Norman, 2008; Mokkink et al, 2012) because the item might not be relevant for the phenomenon under investigation.
Consequently, the 'does not know' responses should be carefully monitored in future studies.
Since considerably more than 20% of the informants gave a 'very satisfied' response to all items in both national samples (see table 4), a marked ceiling effect was identified (Streiner and Norman, 2008) . Similar ceiling effects were found in a Danish/Norwegian study among adult scooter users (n=86) in which the SATS instrument was used, where 31-62% of the informants gave a 'very satisfied' response to a number of items (Sund, Iwarsson, Andersen, Brandt, 2013) . Other assistive technology instruments such as the Wheelchair Outcome Measure (WhOM) (an individualized, goal oriented measure of outcome related to wheelchair intervention) (Auger et al, 2010) , the Pscychosocial Impact of Assistive Devices Scale (PIADS) (designed to assess the effects of an assistive device on functional independence, well-being and quality of life) and the QUEST 2.0 (Demers, WeissLambrou, Ska, 2002) have the same problem. So have surveys within health services (Rao, Peters, Bandeen-Roche, 2006; Brazil et al, 2013) . A way to solve the problem of ceiling effects could be to construct an unbalanced scale with more 'satisfied' than 'unsatisfied' response alternatives. This might result in median scores closer to the middle of the scale and effectively increase the variability among the informants and the instrument's sensitivity to change, and so improving the ICCs without necessarily decreasing percentage agreement (Streiner and Norman, 2008) . The fact that a large proportion of our informants gave a 'very satisfied' response may question what they actually responded to. Our observations regarding ceiling effects emphasize the importance of integrating open-ended questions that allow the informants to give qualitative comments to the various items, and to interpret these comments very carefully (Brazil et al, 2013) . Moreover, as most of the SATS items were replicated from the KWAZO and were not tested further for validity, a qualitative study to investigate how informants interpret the meaning of the different SATS items could be valuable, for example by the application of cognitive interviewing techniques (Willis, Reeve, Barofsky, 2005) . This could supplement the Finnish SATS face and linguistic validity study of the SATS (Ahtola, Heinonen, Haikonen, Anttila, 2011) .
Differences in the number of interviewers in the two countries combined with different levels of experience from using standardised rating instruments could have influenced the variance error, as more interviewers could increase the risk of performing the interviews differently. In order to explore this, as recommended by Slaug et al. (2012) an analysis of the characteristics of the interviewers and the settings in which the interviews took place would have been be useful. Unfortunately, we did not collect any data for such an analysis. On the other hand, in telephone interviews using structured questions the risk of interviewer bias is small (Steeh, 2008) . Furthermore, the interviewers in this study were all trained to perform the telephone interviews, and there was no information indicating that the interviews were performed in a sub-optimal way or differently in the two countries. A SATS manual might have given the interviewers more guidance and perhaps strengthened the reliability even further (Gerdes et al., 2012) . Even if it for scientific reasons is preferred to have a small number of trained interviewers in order to maximize reliability, the fact that the present study had many interviewers reflects the complex clinical practice reality. That is, since the SATS will be used by numerous interviewers and not only in ideal research circumstances by trained researchers, the number of interviewers may be considered a strength (Iwarsson et al, 1996) .
In this study ICC was used as a measure of reliability in spite of the fact that several authors recommend weighted kappa for analysis of ordinal data (de Vet, Terwee, Knol, Bouter, 2006; Mokkink et al, 2010; Kottner et al, 2011) . However, since the results of ICC and weighted kappa analyses are identical, Streiner and Norman (Streiner and Norman, 2008) recommend using the ICC for all analysis except for nominal datasets.
As each telephone interview lasted for 10-15 minutes in both countries, the SATS instrument proved to be time-efficient. Also, as the Finnish face and linguistic validity study of the SATS concluded that the instrument had reasonably high acceptability to the informants (Ahtola, Heinonen, Haikonen, Anttila, 2011) , the SATS therefore seems to achieve grade A according to Andresen et al's (Andresen, 2000) criteria for assessing the tools of disability outcomes research.
There were some limitations to this study. It should be noted that upon inclusion in the study, for practical reasons no standardized assessment was used to evaluate cognitive function.
However, the case managers had good knowledge about the potential informants, and with their longstanding professional experience, we believe that they were well equipped to make a valid selection. Regarding possible changes in the informants' situations between the test and retest, opposed to in Denmark no such information was collected in Finland. Changes could possibly have affected the informants' responses (Streiner and Norman, 2008 ), and these informants should then have been excluded from the study. In Denmark, to assure that the informants did not have access to the results from the first interview when the interviews were repeated, their SATS forms were returned by mail immediately after the first interview. In Finland this procedure did not apply, but a closer inspection of the data collected revealed that no informants gave exactly the same responses in the two interviews. Consequently, we have no reason to believe that the slightly different modes of administration affected the results.
Conclusion
The reason for constructing the SATS was to provide an instrument with the ability to assess different aspects of the SDP for quality development purposes in research and practice. The **Five-point rating scale: 1=very dissatisfied; 2=dissatisfied; 3=neither dissatisfied nor satisfied; 4=satisfied; 5=very satisfied the coordination between the professionals? the knowledge of the professionals?
Five-point rating scale** the follow-up services after the delivery of the assistive device?
All in all, how satisfied are you with the service delivery in this case? * This version is for presentation purposes only; the SATS has not been translated into English according to scientific recommendations. Test Retest * SATS response alternatives: 1=very dissatisfied; 2=dissatisfied; 3=Neither dissatisfied nor satisfied; 4=Satisfied; 5=Very satisfied. 
